Epilepsy, neurodegeneration, and extracellular glutamate in the hippocampus of awake and anesthetized rats treated with okadaic acid.
We have previously shown that the intrahippocampal microinjection of okadaic acid (OKA), a potent inhibitor of serine/threonine protein phosphatases, induces epileptic seizures, neuronal death, and the hyperphosphorylation of the NR2B subunit of the N-methyl-D-aspartate (NMDA) receptor. We administered OKA by reverse microdialysis in the hippocampus of awake and halothane-anesthetized rats, with simultaneous collection of microdialysis fractions and recording of the EEG activity, and subsequent histological analysis. OKA produced intense behavioral and persistent EEG seizure activity in the awake rats but not in the anesthetized animals, and did not significantly alter the extracellular concentration of glutamate and aspartate detected in the microdialysis fractions. One day after the experiment a remarkable neurodegeneration of CA1 hippocampal region was observed in both the awake and the anesthetized rats. We conclude that the OKA-induced epilepsy cannot be ascribed to increased extracellular glutamate, but to an increased sensitivity of NMDA receptor. We propose that halothane protected against the epilepsy because it blocks NMDA receptor overactivation, and that the neurodegeneration of CA1 region is independent of this overactivation and due probably to alterations of cytoskeletal proteins consequent to the OKA-induced hyperphosphorylation.